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[57) ABSTRACT

The 1nvention relates to an ultrasonic converter with a
plate type ceramic oscillator in which metal electrodes
are fastened to the oscillator. At one end face of the
ceramic oscillator an adaptation layer of plastic is pres-
ent. The entire ultrasonic oscillator, except for the side
of the adaptation layer facing the medium to be in-

sonated, 1s provided with a foam covering, to reduce

decay damping without a substantial loss in the trans-
mission factor.

3 Claims, 1 Drawing Figure
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PIEZOELECTRIC ULTRASONIC CONVERTER
WITH POLYURETHANE FOAM DAMPER

BACKGROUND OF THE INVENTION

The invention generally relates to an ultrasonic con-
verter with a plate type ceramic oscillator to which

metal electrodes are fastened and on one end face of
which an adaptation layer of plastic i1s provided.

SUMMARY OF THE INVENTION

It 1s an object of the present invention to improve the
decay attenuation—which is the attenuation of the me-
chanical oscillations of the converter immediately after
- transmitting—in existing ultrasonic converters without
causing substantial deterioration in further transmission
behavior. A typical ultrasonic converter is shown in
Great Britain Pat. No. 1,530,347.

Existing methods of providing decay attenuation
involve embedding the converters in rubber housings or
In silicon or silicone sealing compounds, or providing
electrical measures such as damping resistors or transis-
tors. However, these methods do not yield sufficient
decay attenuation, and in addition, they cause consider-
able reduction of the transmission factor which is the
ratio of the transmitting signal to the receiving signal.

The present invention solves the above problem in a
simple manner by providing a foam covering for the
entire ultrasonic converter except for the side of the
adapter layer facing the medium to be insonated. Poly-
urethane foam has proven to be an especially advanta-
geous covering material, which allows decay attenua-
tions greater than 20 dB to be achieved with a transmis-
ston factor loss of less than 3 dB. This makes it possible
to substantially reduce the minimum distance between
the converter and the object to be measured, without
any great loss of attainable maximum spacing. In addi-
tion, it 1s advantageous to keep the radiation angle rela-
tively small by surrounding the ceramic oscillator by a
- weighting ring. The advantage of keeping the radiation
angle small 1s discussed in German Pat. No. 25 41 492.

In general, the invention features an ultrasonic con-
verter with a plate type ceramic oscillator to which
metal electrodes are fastened and on one end face of
which an adaptation layer of plastic is provided,
wherein the entire ultrasonic converter is covered with
a foam covering, except for the side of the adaptation
layer facing the medium to be insonated.

In preferred embodiments of the ultrasonic converter
the foam covering is polyurethane foam; the ceramic
oscillator i1s surrounded by a weighting ring; and the
wetghting ring 1s aluminum.

Other features and advantages of the present inven-
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For a full understanding of the present invention,
reference should now be made to the following detailed
description and to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWING

The single FIGURE shows a preferred embodiment
of the invention.

DETAILED DESCRIPTION

The ultrasonic converter shown in the drawing in-
cludes ceramic oscillator 1, adaptation layer 2, to which
corresponds the A/4 layer, and aluminum weighting
ring 3. The external dimensions of weighting ring 3 are
coextensive with adaptation layer 2. The ceramic oscil-
lator lies in the interior of weighting ring 3 without
touching 1t. Adaptation layer 2 may consist of 2 mixture
of polysterene lacquer and hollow balls of silicon diox-
ide. The exact construction of method of producing the
adaptation layer are explained in detail in Great Britain
Pat. No. 1,530,347 and German Pat. No. 25 41 492,
According to the invention, the ultrasonic converter is
surronded by foam covering 4, but area 5 of the adapta-
tion layer remains free from foam covering 4. Because
only the outer shell and one side of the ultrasonic con-
verter are provided with the foam covering the emer-
gence of sound is not adversely affected. However, as
alreadly mentioned, good decay damping can be ob-
tained in a simple manner because the foam covering, if
made for example of polyurethane foam, can be used at
the same time as housing attachment means.

There has thus been shown and described a novel
ultrasonic converter which fulfills all the objects and
advantages sought therefor. Many changes, modifica-
tions, variations and other uses and applications of the
subject invention will, however, become apparent to
those skilled in the art after considering the specifica-
tion and the accompanying drawings which disclose
preferred embodiments thereof. All such changes, mod-
ification, variations and other uses and applications
which do not depart from the spirit and scope of the
invention are deemed to be covered by the invention
which is limited only by the claims which follow.

I claim:

1. In an ultrasonic converter with a disk-shaped ce-
ramic oscillator, to which metal electrodes are fastened,
having one face of said disk-shaped ceramic oscillator
provided with a plastic adaption layer which is one
quarter wavelength, A/4, thick relative to the converter
frequency and the characteristic sound propagation
velocity of the adaption layer plastic material, and said
disk-shaped ceramic oscillator being surrounded by a
welght ring, the improvement comprising, providing
the entire ultrasonic converter, except for said adaption
layer facing the medium to be insonated, with a foam
covering of polyurethane foam.

2. An ultrasonic converter according to claim 1,
wherein said weighting ring is made of aluminum.

3. An ultrasonic converter according to claim 2,
wherein the medium in which the ultrasonic converter

tion will become apparent from the following detailed 60 propagates acoustic waves is air.

description, and from the claims.
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